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CALCULUS. 

186. Proposed by A. H. HOLMES, Brunswick, Maine. 

Required the perpendicular height of a right cone, radius of base being 
unity, such that the maximum ellipse that can be cut from the cone shall equal 
the base of the cone in area. 

Solution by 0. B. M. ZEBE, A. M., Pb. D., Parsons, W. Va. 

Let BC=2=c; a, b the semi-axes of the ellipse, lEBC—O, lDAC=p. 
Then BK=2a—ccosft/cos(d—P) or a=£ccos/J/cos(0— ^ 
b t =EO.GF=\cHK. But JI.fi:=2acos(0+/?)/cos(rt-/S). 

:. 6=Jc|/[cos(0+j5)/cos(0— /?)], and therefore 
nab— |rrc 2 cos^ ) /[co3(^-|-/')]/[cos(0— /?)]* =maximum. 

/. — ,Y *■ - v ; — — - n =maximum, and sin20 
cos(0-/?)v/[cos(#-^)] 

=2sin2/3, or, sin0=^/{2[l+,/(l-4sin 1! 2/?)]}. 

Since c=2 and rtab—itc^/i, we have cos*/Jcos(0+/3) 

=cos 8 (0-£)- Now cos»=J,/{2[l-^/(l-4sin 2 2 ( ?)]}, 

cos s /Jsin0cos0=4sm;3cos ! /3cos*0+3sin 8 /9cos/?sin0cos0-f sin/3sin*0. 

Substituting the values- of sin0, cos0 and reducing, 

4sin ! 26 + l^(2cos2/9 + l)v/(l-4sin«2^). 

.\ 16sin*2,?+40sin*2/?=7, and sin2/5=5,/ / (4 v /2-5) ; /3=11° 57' 9". 
.-. Altitude=cot/3=4.72388. 

Also solved by J. Scheffer, the Proposer, and L. E. Newcomb. 
186. Proposed by Editor EPSTEEH. 




Evaluate f^^dy, C'™!!**,. 

J o y Joy 



o y Joy 

I. Solution by IDA M. SCHOTTEHFELS, M. A.. New York City. 

idy=-\-^, 0, — Jt, according as m>0, »n=0, m<0 if y>0. 

o y 

Proof. If y>0 then I e-* x dx=l/y. Multiplying both members by 
J o 

sinmy : 

(1) sinmyf e-v*dx= Slumy ; (2) J e-y x sinmy dx=^^. 

Integrating (2) with respect to y between and oo , 
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(3) ( (P e-v x smmy dx)dy = ( Smmy dy. 

j o w o ' Joy 

Changing the order of integration since the limits are the same we have 

I (. I e-w&vamy dyjdx = ( -cty. 

But 

e-^sinmj/ <fy= («/>0). 

m ~t £> 



The result in (5) is obtained by finding the indefinite integral and passing to the 
limit thus, 

JWsin^ dy=-e~v* [ " C °?+™ y ] 

Lim pwcoswy+ssinmy -l m /^nx 

2/=°° L a^+m 2 J "z 2 +ro 2 ^-^ u; 

(6) r ™ i dy , = r s J^y dy . 

J o a^+m 2 m Jo 

tan -1 — =&*) 0, — £*■ according as m>0, m=0, m<0, and therefore 

I dx has the same values and equation (1) is true. 

We now regard the given integral as a function of the parameter m thus 

and trace the resulting curve. 

/ S1DW2T 
dx describes a line par- 
o x 

allel to the m axis and at a distance — \k from it until m reaches the value 0; 

here the function has a finite discontinuity and jumps from — £x to +Jt, and for 

positive values of m continues in a straight line parallel to the m axis and at a 

distance + %x from it. 

In a similar manner ( -dy= a> for real finite values of m. 

Jo y 
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II. Solution by S. A. COEEY, Hitemao, Iowa. 

"We have l/y= ( e~ a vda if y>0. Hence 
J o 

?dy = I sinmy I e~ a vda dy= j j sinwii/ er a v da dy, 

o V ^ o Jo J o J o 



=£* if w>0, =— £w if *»<0, =0 if wt=0. 
(See Byerly's Integral Calculus, page 100.) Similarly, 

/." C -^dy==f o eosmyfy«vdady=f o ^—-=0, 

for all finite real values of m. 

III. Remark by F. D. POSET, A. B., San Mateo, Cal. 

A discussion of the first of these integrals will be found on page 271, Art. 
285 of Todhunter's Integral Calculus. The result there obtained is £* if m be 
positive, — J* if m be negative. 

Also solved by G. W. Greenwood, G. B. M. Zerr, and J. Soheffer. 

MISCELLANEOUS. 
146. Proposed by F. P. HATZ, Pb. D., So. D. 



„. f acosa+6sina=rcl . „„ ,.„. 

Glven |aeotf+tain/?=cj to prove that 



sin(a+/9)=^ tt!! + &2 , and cota+cot^-j— — . 

I. Solution by M. E. GRABER, A. M., Heidelberg University, Tiffin, Obio. 

rrr i . COS<Z— COS/S , . ... 

We have at once -= ^—— — b a (1). 

sina— sin/? 

Now cosa— cos/9=— 2sin£(a-|-/3)sin£(a— /9)and sina — sin/?=2cosJ(a-)-/9) x 
sinj(a— /?). Substituting these values in (1) we obtain tan^( a +/ s )=6/«- Since 

tan J(«+/J) = ± J l+eo S S ( ( "^) - 6 /«, and solving, 

cos(«+/?) =p=^ (2) ; Bin(«+/»)= 5i ^ i (3). 

Multiplying together the given equation and substituting tbe values of cos(<*+/?), 



